A direct method is described for the determination of serum calcium, in which reaction with sodium alizarin sulfonate takes place under optimal conditions to produce a colored complex of calcium, the absorbance of which is read at 550 m. One variation in procedure, in which prior isolation of the calcium as the insoluble oxalate is made, is also described.
1'T"HE USE OF alizarin (1,2-dihydroxyanthraquinone)
as an analytical reagent for calcium in biological materials was first described by Laidlaw and Payne in 1922 (1) . The calcium was first isolated as oxalate. This was converted into insoluble calcium alizarinate which was dissolved and subjected to colorimetry. Although 100 g. of calcium can be determined by tilis method, it requires much manipulation and two precipitations.
Natelson and Pennial described an improved procedure (2) in which the precipitation steps of the Laidlaw (1) 
5% w/v solztion of 8-quinolinol
Dissolve 5 gm. of 8-quinolinol (8-hydroxy-quinolin, oxine, Eastman) in sufficient 95% ethanol to make 100 ml. T-iis solution is stable for at least 1 month at room temperature, longer under refrigeration.
6. Alizarin Reagent Place 5 ml. of 0.8 M stock potassium borate buffer and 5 ml. of 2 M glycine buffer in a 100-ml., glass-stoppered, graduated cylinder and add 1 ml. of 5% solution of 8-quinolinol. Mix and add 10 ml. of sodium alizarin sulfonate solution (120 mg./100 ml.). Dilute to the mark with water.
The final pH should be in the range 10.1-10.4. If it is not, the pH of the stock 2 M glycine buffer should be readjusted. into each of six test tubes place 10 ml. of alizarin Reagent 6. To the first two tubes add 0.2 ml. of deionized water (blanks) ; to the second two tubes add 0.2 ml. of a 10 mg./100 ml. calcium solution (standards), and to the third two tubes add 0.2 ml. of the serum sample.
To one blank tube and to one serum sample tube also add one drop (0.05 ml.) of 5% EDTA, (3, 14) .
Centrifuge, then pour off supernatant amid drain completely. Wipe mouth and inside of the tube dry with filter paper rolled into a cylinder.
Dissolve the precipitated calcium oxalate in 2.0 ml. of 0.1 N HCl by stirring (4) and warming.
Stopper tube to prevent evaporation. Add 0.2 ml. of this solution to 10 ml. of alizarin Reagent 6 and measure the absorbance at 550 m.
For the alternate procedure (Reagent hA, calcium concentration 10 mg./100 ml.), prepare the standard by adding 0.2 ml. of working standard calcium solution to 10 ml. of alizarin reagent. Prepare the reagent blank by adding 0.2 ml. of 0.1N HCl to 10 ml. of ahzarin reagent. This procedure may be scaled down proportionately to use either 1 ml. or 0.5 ml. of serum.
In this case, the procedure is modified slightly: Dissolve the precipitated calcium oxalate in 1 ml. of 0.1N HC1. Add 0.2 ml. of the dissolved calcium oxalate solution to 10 ml. of alizarin Reagent 6 when 1 ml. of serum is used, and to 10 ml. of alizarin reagent when 0.5 ml. of serum is used. With 1 ml. of serum use 0.2 ml. of Reagent hA, and with 0.5 ml. of serum use 0.2 ml. of Reagent 11B as standards.
Calculations
Calculations for these procedures (direct amid alternate) are as follows. .OUU------1400-
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Results
The extinction coefficient 
Addendum
Continued experience with this system of analysis has caused us to encounter some sera in which low analytical results in the direct method are obtained because a moiety of combined calcium does not react with alizarin Reagent 6. This calcium may be released for reaction by mixing 1 ml. of serum with 1 ml. of N HC1, allowing the mixture to stand 1 hr. and then diluting it to 10 ml. with H20. Two ml. of this solution is added to each of 2 tubes containing 10 ml. of alizarin Reagent 6 (1 for the test and 1 for the EDTA blank).
Blanks and standards are prepared by adding 2 ml. of the appropriately prepared solutions to 10 ml. of alizarin Reagent 6, which should be fortified with the addition of 2 mEq. of KOH per 100 ml.
